Antibody producing B lineage cells invade the central nervous system predominantly at the time of and triggered by acute Epstein-Barr virus infection: A hypothesis on the origin of intrathecal immunoglobulin synthesis in multiple sclerosis.
Patients with multiple sclerosis (MS), a chronic inflammatory disease of the central nervous system (CNS), typically have an intrathecal synthesis of immunoglobulin (Ig)G. Intrathecal IgG is produced by B lineage cells that entered the CNS, but why and when these cells invade the CNS of patients with MS is unknown. The intrathecal IgG response in patients with MS is polyspecific and part of it is directed against different common viruses (e.g. measles virus, rubella virus, varicella zoster virus). Strong and consistent evidence suggests an association of MS and Epstein-Barr virus (EBV) infection and EBV seroprevalence in patients with MS is practically 100%. However, intriguingly, despite of the universal EBV seroprevalence, the frequency of intrathecally produced IgG to EBV in patients with MS is much lower than that of intrathecally produced IgG to other common viruses. The acute phase of primary EBV infection is characterized by a strong polyclonal B cell activation. As typical for humoral immune responses against viruses, EBV specific IgG is produced only with a temporal delay after acute EBV infection. Aiming to put the above facts into a logical structure, we here propose the hypothesis that in individuals going on to develop MS antibody producing B lineage cells invade the CNS predominantly at the time of and triggered by acute primary EBV infection. Because at the time of acute EBV infection EBV IgG producing B lineage cells have not yet occurred, the hypothesis could explain the universal EBV seroprevalence and the low frequency of intrathecally produced IgG to EBV in patients with MS. Evidence supporting the hypothesis could be provided by large prospective follow-up studies of individuals with symptomatic primary EBV infection (infectious mononucleosis). Furthermore, the clarification of the molecular mechanism underlying an EBV induced invasion of B lineage cells into the CNS of individuals going on to develop MS could corroborate it, too. If true, our hypothesis would link EBV infection, the most important environmental risk factor for MS, with intrathecal IgG synthesis, the most characteristic laboratory feature of MS. Besides explaining the origin of intrathecal IgG synthesis in patients with MS, the hypothesis could thus also provide a conceptual framework for clarifying the mechanism through which EBV contributes to the development of MS.